Molecular mechanisms of radiation induced DNA damage: H-addition to bases, direct ionization and double strand break.
Structures and properties of G.(-H) and of TH. were obtained from quantum mechanical calculations. New AMBER parameters for these radicals were obtained to fit their structures and charge distributions. Molecular mechanics simulations of the conformational changes induced in a 12-mer of DNA, d(CGCGAATTCGCG), by these radicals show that the distances between the base and the C2' of the sugar becomes shorter. Such changes suggest that the base radical can abstract the H2' and transfer the radical from the base to the sugar. Once the radical becomes centered on the sugar a strand break can follow. A simultaneous formation of guanine and thymine radicals on opposite strands may lead to a double strand break.